A Comparative Study of Distinct Ocular Symptoms After Performing Laparoscopic Surgical Tasks Using a Three-Dimensional Surgical Imaging System and a Conventional Two-Dimensional Surgical Imaging System.
Stereoscopic imaging systems have improved the surgical accuracy and patient safety but have induced unwanted visual disturbance, nausea, and ocular symptoms simultaneously. We measured and compared visual discomfort and visual fatigue induced by three-dimensional (3D) surgical imaging system and two-dimentional (2D) surgical imaging system, respectively. This study compared ocular symptoms and visual functions immediately after four laparoscopic tasks including pick beans, paper cut, pass the curved needle, and knot tying. Ten participants started with 3D laparoscopy, 9 participants with 2D laparoscopy on the first day, and reversed the laparoscopy for the participants on the second day. Before performing the tasks and immediately after performing the tasks for 1 hour, the participants underwent an interview with questions on ocular symptoms, and then received the systematic measurements of the visual functions objectively. The ocular symptoms were compared between the two groups, and the visual functions were compared in each group and between the two groups. When comparing the 3D laparoscopy group with the 2D laparoscopy group, symptom scores showed statistically significant differences in blurred vision during the task (z=-3.64, P=0.00), irritated or burning eyes (z=-2.17, P=0.03), dry eyes (z=-2.72, P=0.01), eyestrain (z=-3.11, P=0.00), headache (z=-3.20, P=0.00), discomfort in eyes (z=-3.74, P=0.00). The objective visual functional parameters such as distance exophoria (P=0.83), near exophoria (P=0.88), distance esophoria (P=0.93), near esophoria (P=0.80), the fusion range (P=0.09), the accommodative convergence/accommodation (P=0.56), and the tear film breakup time (P=0.48) had no significant difference between the two groups. When the passively polarized 3D surgical imaging system was compared with the 2D surgical imaging system, although subjective feelings were uncomfortable, there was no objective evidence to indicate that the 3D surgical imaging system resulted in an increment of visual fatigue. The visual fatigue and discomforts were moderate and could be tolerated by the surgeons.